An investigation into the mechanism of action of almitrine on isolated rat diaphragm muscle fatigue.
Previous studies have shown that almitrine bismesylate, a respiratory stimulant which acts on the mitochondrial electron transport chain, enhances recovery of rat diaphragm muscle from fatigue. Our aim is to investigate if the enhanced recovery is due to an anti-oxidant property of almitrine, since the electron transport chain is a major site of intracellular free radical production. A low-frequency fatigue protocol was used (30 Hz; 250 ms; delivered once every 2 s for 5 min), and the effects of almitrine before and after fatigue onset were compared to those of the anti-oxidant compound N-acetylcysteine (NAC). Almitrine (6 and 10 microg/ml) given before fatigue gave better recovery rates than postfatigue application. In contrast, NAC (100 microM) application before fatigue onset was not as effective as NAC given immediately after the cessation of the fatigue protocol. However, almitrine (6 microg/ml) completely reversed the reduction in baseline twitch tension brought about by a free-radical-producing mixture of FeCl(3) + ADP (1 mM + 2.5 mM, respectively). The results of this study confirm that almitrine enhances recovery from fatigue and, in contrast to NAC prefatigue application, is more effective. Also, almitrine was shown to have an anti-oxidant effect, but it does not act like a typical anti-oxidant.